The mitochondrial genome of a deep-sea bamboo coral (Cnidaria, Anthozoa, Octocorallia, Isididae): genome structure and putative origins of replication are not conserved among octocorals.
Octocoral mitochondrial (mt) DNA is subject to an exceptionally low rate of substitution, and it has been suggested that mt genome content and structure are conserved across the subclass, an observation that has been supported for most octocorallian families by phylogenetic analyses using PCR products spanning gene boundaries. However, failure to recover amplification products spanning the nad4L-msh1 gene junction in species from the family Isididae (bamboo corals) prompted us to sequence the complete mt genome of a deep-sea bamboo coral (undescribed species). Compared to the "typical" octocoral mt genome, which has 12 genes transcribed on one strand and 5 genes on the opposite (cox2, atp8, atp6, cox3, trnM), in the bamboo coral genome a contiguous string of 5 genes (msh1, rnl, nad2, nad5, nad4) has undergone an inversion, likely in a single event. Analyses of strand-specific compositional asymmetry suggest that (i) the light-strand origin of replication was also inverted and is adjacent to nad4, and (ii) the orientation of the heavy-strand origin of replication (OriH) has reversed relative to that of previously known octocoral mt genomes. Comparative analyses suggest that intramitochondrial recombination and errors in replication at OriH may be responsible for changes in gene order in octocorals and hexacorals, respectively. Using primers flanking the regions at either end of the inverted set of five genes, we examined closely related taxa and determined that the novel gene order is restricted to the deep-sea subfamily Keratoisidinae; however, we found no evidence for strand-specific mutational biases that may influence phylogenetic analyses that include this subfamily of bamboo corals.